Cellular malignancy has been described as invasion of cancer cell in its surroundings via different cellular activities like epithelialmesenchymal transition, cell-cell adhesion, cellmatrix adhesion, cellular and vesicular migration and a number of signalling pathways such as, activation of trimeric-G-proteins, phosphoinositide 3-kinase, src, Rab, Rac and Rho of small GTPases (1). Recent studies have explained novel cancer mechanisms, i.e. faulty placement of essential enzymes in the ER of cells made them cancerous i.e. initiation of GalNAc-type O-glycosylation (2). Role of the glucose-regulated proteins (GRPs) have also been described as a new agent involve in several cancer initiated functions like control signalling pathways, proliferation, invasion, apoptosis, inflammation and immunity that lead to the organ development, tumorigenesis, metastasis and angiogenesis (3) . For therapeutic purposes, cancer cells have been modified with several antiproliferative, pro-apoptotic and anti-angiogenic genes targeting different types of cancer (4). Different approaches including surgical, chemotherapy, radiation therapy, gene therapy, cell therapy have been applied to combat cancer in last three decades (5) . Gene therapy with the invention of Gendicine and Cell therapy for MSCs have shown promising candidates in cell therapy (4, 6) . These therapeutic approaches are facing several challenges and a new approach of combining gene and cell therapy has been introduced (7) . A number of cells including T-cells and stem cells like MSCs have been engineered to overcome these challenges and their clinical trials have shown a remarkable success in the cell engineered therapy, proposing a cancer therapeutic candidate for near future (8, 9) . A detailed discussion on the numbers of pros and cons of gene therapy, cell therapy and engineered cell therapy is given to discuss the proposed hypothesis that engineered cells may be used as a targeted therapy to treat cancer malignancies.
Gene Therapy for Cancer:
Near about 1331 clinical trials of gene therapy for cancer have been performed since 1989 when the first clinical trial of gene therapy for cancer had been conducted as in table number 1 given below. More than 60% of these clinical trials have been conducted using viral vectors and remaining others were conducted using non-viral vectors. A few trials for naked DNA insertion have also been conducted (10) . In the last decade, gene therapy has seen milestone achievement with the approval of first gene therapy drug (Gendicine™) in China (11) . It was discussed that this may encourage the global researchers for advancement and development in the gene therapy drugs but soon after the announcement of Gendicine™, it receive a huge critical response from the western research community whereas a positive response from the Asian states (12) (13) (14) . Commercialization of gene therapeutic for a daily routine practice was proposed in 2013 (15). 
Cell Therapy for Cancer:
Cell therapy has been considered as an important therapy to defeat cancer. About 8357 studies are registered on clinical trials that have been completed for cancer using cell therapy whereas more than 12,000 are in process, making it a significant approach to cure cancer (www.clinicaltrials.gov). Stem cell therapies based on mesenchymal stem cells, showed promising and most successful therapeutic approach ever applied for different kinds of cancers modification because of their anticancer potential (16) (17) (18) (19) . Mesenchymal stem cells (MSCs) have an enormous potential to be utilized to treat a number of different cancer types because these have inherent tumor-tropic migratory properties, which allows them to serve as vehicles for delivering effective, targeted therapy to isolated tumors and metastatic disease (4) . MSCs inhibit cancer metastasis by regulating the Wnt and Akt signalling pathways which are crucial in cancer regulation (20) .8 clinical trials out of 206 clinical trials have been conducted on different kind of cancer using MSCs (21)- (22) . Different progenitor cells such as T-cells have also been applied in clinical trials for a variety of cancers, which have produced interesting results (23) . Stem cells like MSCs and progenitor cells like T-cells have been used in clinics with encouraging outcomes for researchers. According to the American Cancer Society (www.cancer.org), stem cells have 3 basic types; Autologous, Allogeneic and Syngeneic. Adult stem cells like MSCs, stromal cells and hematopoietic stem cells are the most preferred cells applied in clinics to target cancer (19, 24, 25) . Engineered cells (engineered stem and progenitor cells) have started a new trend in targeted cancer therapy, in which cells are engineered with cancer targeting agents (TNF, TRAIL etc) and are transplanted using recommended transplantation methodologies for enhanced therapeutic results. 
Engineered Cell Therapy:
Cell therapy (also known as cytotherapy) is a decades old practice to treat diseases. With the first successful bone marrow transplantation, cell transplantation gain a considerable attention by researchers and clinicians (26) . Currently, cell therapy has been hypothesized to be the third pillar of medicine (27) . With the development and advancement in scientific knowledge, a number of cells have been recommended for therapeutic purposes. Adult stem cells, like mesenchymal stem cells, hematopoietic stem cells, keratinocytes stem cells and progenitor cells like T-cells are being applied in clinics for treatment and research purposes (Ref). Reprogrammed cells, iPSCs have also been proposed, the promising cell therapeutic agents for coming generation (28) . More than 28000 studies are registered on the US registry of clinical trials (www.clinicaltrials.gov) from which Cancer is ranked top being treated by cell therapy. MSCs because of their tumor tropism and T-cells because of their immune response have been applied to treat cancer. The mechanism of tumor tropism is still unknown. MSCs have been engineered to investigate their possible mechanisms involved in tumor tropism and its enhancement to target cancer specifically (20) . This newly developed approach of engineered stem cells (combination of cell and gene therapy) has revolutionized the research area and a number of progenitor cells have also been engineered to target cancer precisely (29, 30) . MSCs are being engineering to enhance their tumor tropism and Tcell engineering to enhance their identification capabilities of cancer cells and to kill them is an ongoing interested research area.
MSC Engineering:
Pre-clinical and clinical studies have shown that stem cell-based therapies hold tremendous promise for the treatment of human disease. Stem cells like mesenchymal stem cells and hematopoitic stem cells are kind of stem cells that have been transplanted to treat cancer (31). Their therapeutic efficacy has been achieved via engineering the cells and their therapeutic potential to target cancer has been improved (32) .Tumor-directed migration capacity of MSCs has been enhanced to treat cancer via engineering MSCs as a research on MSC-mediated anticancer strategy. MSCs have also been engineered to express anti-proliferative, proapoptotic, anti-angiogenic agents that specifically target different cancer types(4) as these have been considered as an ideal carriers to deliver anticancer agents. A number of cancer-cell oriented migration agents have been carried via engineered MSCs like phosphatase and tensin homolog (PTEN) and their effects on the enhanced migration of stem cells towards cancer cells have been investigated (8, 33) , as a part of targeted therapeutic approach.
T-Cell Engineering
It has been known that T-cells perform their specific role in the recognition and killing of tumor cells as there are functional tumor-specific T-cells which perform this job. Their function is limited because of their poor recognition and gradual modulation by cancer cells. The hypothesis that how we can enhance this recognition so that T-cells can avoid modulatory effects of cancer cells, leads to the concept of engineering cancer patients immune system to target cancer in the body. For this purpose, T-cells have been modified with transgenes encoding T-cell receptors (TCRs) or chimeric antigen receptors (CAR) i.e. 19-28z chimeric antigen receptor specific to the CD19 antigen to enhance T-cells functioning and their specificity in tumor recognition for specific targeted effects (9, (34) (35) (36) . Table 2 shows the clinical trials of engineered T-cells to target cancer. (63, 64) .
Cancer stem cells (CSCs) have been identified as rare type of malignant T-cells in leukemia, solid tumors etc. which have been considered as the agents involved in cancer initiation, progression, metastasis, recurrence and drug resistance. Discovery and development of CSC-related therapies targeting key molecules involved in controlling CSC populations is currently the new approach for cancer researchers. Targeting circles of CSC populations is given in figure 4. It can be concluded that engineering MSCs and Tcells after a sufficient knowledge of CSCs to target cancer cells is a promising field in the treatment of cancer. Studies have shown that these engineered cells secrete cytokines and support immunity against cancer. Genetically modified MSCs and T-cells have provide optimism to researchers to treat leukemia and some common solid tumors. As we have concluded in this discussion, CSCs are rare but significant populations of cancer cells that their response is creating limitations in cancer therapy. Tumor tropism of MSCs and their failure to cure cancer is may be due to the CSCs populations residing in solid tumors. The modulator effects of CSCs on engineered (stem) cells may answer the limitations in cancer cell therapy.
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